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Summary
Objective:  The  purpose  of  this  study  was  to  explore  the  effect  of  Lavandula  angustifolia  (laven-
der) inhalation  on  the  symptoms  of  dysmenorrhea  and  the  amount  of  menstrual  bleeding  in
female students  with  primary  dysmenorrhea.
Design:  This  study  is  an  experimental  clinical  trial.  The  subjects  were  96  female  students  resid-
ing in  dormitory  at  Tehran  University  of  Medical  Sciences  in  2011  and  suffering  from  level  two
or three  dysmenorrhea  according  to  the  verbal  multi-dimensional  scoring  system.  The  inclusion
criteria were  as:  being  single,  suffering  from  primary  dysmenorrhea,  having  no  genital  organs
disorder, having  no  systemic  disease,  having  regular  menstrual  cycles,  using  no  contraceptives,
etc. The  follow-up  time  was  4  menstrual  cycles.(GEE) Interventions:  The  subjects  were  randomized  into  two  groups:  experimental  (n  =  48)  who  inhaled
lavender based  on  sesame  oil,  and  placebo  (n  =  48)  who  inhaled  sesame  oil  only.
Main outcome  measures:  The  severity  of  dysmenorrhea  symptoms  was  measured  through  a
questionnaire,  and  the  amount  of  menstrual  bleeding  was  measured  by  sanitary  towel  usage.
Methods:  Ordinal  logistic  regression  and  generalized  estimating  equation  (GEE)  were  used  to
analyze the  data.
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Introduction
Dysmenorrhea  is  one  of  the  most  commonly  reported  symp-
toms  by  adolescent  girls  and  adult  women  in  obstetrics  and
gynecology  departments  that  can  have  adverse  effects  on
their  quality  of  life.1,2 Primary  dysmenorrhea  (functional)  is
a  common  painful  condition,  which  may  be  accompanied  by
other  symptoms.  It  recurs  every  month  across  the  reproduc-
tive  years,  and  is  associated  with  normal  ovulatory  cycles
and  with  no  pelvic  pathology.3,4 Dysmenorrhea  is  the  pri-
mary  cause  of  short-term  absences  from  school5 and  activity
limitations.6 It  usually  begins  a  few  hours  before  or  just  after
the  start  of  menstrual  bleeding  and  lasts  for  2—3  days.7,8
The  prevalence  of  primary  dysmenorrhea,  in  the  absence
of  organic  pelvic  lesions,  ranges  from  43%  to  90%  among
various  populations.9 Poureslami  reported  a  dysmenorrhea
incidence  of  70.5%  among  adolescent  girls  in  Iran.10 Sev-
eral  studies  in  Iran  have  shown  that  around  71%—89.8%  of
all  menstruating  women  experience  some  discomfort.11,12
Many  adolescents  suffer  from  a  number  of  physical
and  emotional  symptoms  associated  with  dysmenorrhea13—14
such  as  headache,  vomiting,  nausea,  abdominal  pain,
dizziness,  weakness,  diarrhea,  mood  change  (depression,
irritability  and  nervousness),  faint  and  hot  ﬂushing.  Symp-
toms  of  dysmenorrhea  accompany  the  onset  of  menstrual
ﬂow  or  occur  within  a  few  hours  before  or  after  the  onset
of  menstruation.  Severity  of  dysmenorrhea  symptoms  posi-
tively  correlates  with  early  menarche  as  well  as  the  duration
and  the  amount  of  menstrual  ﬂow.15,16 The  etiology  of  pri-
mary  dysmenorrhea  has  not  been  precisely  understood  yet,
but  most  symptoms  can  be  explained  by  the  action  of  uter-
ine  prostaglandins.  Severity  of  dysmenorrhea  symptoms  is
highest  during  the  ﬁrst  two  days  of  menses.17
Different  methods  have  been  used  to  treat  dysmenor-
rhea:  pharmacological,  non-pharmacological  and  surgical.18
Also  complementary  and  alternative  medicines  (CAM)  such
as  herbal  preparations,  transcutaneous  nerve  stimulation,
acupuncture,  exercise,4 acupressure,19 massage  and  aro-
matherapy  (inhalation)20 have  been  reported  to  relieve
dysmenorrhea.  Menorrhagia  is  deﬁned  as  a  menstrual  loss
of  80  ml  or  more  blood  per  period.21 It  is  a common  clinical
problem  among  the  women  of  reproductive  age.21 Menstru-
ation  can  be  a  cause  of  shame  and  discomfort  to  many
women,  and  has  a  major  inﬂuence  on  women’s  lifestyle.22
Recently,  inhalation  has  been  widely  used  as  a  nursing  inter-
vention  worldwide.23 Inhalation  is  deﬁned  as  a  treatment
using  scents  that  are  extracted  from  herbs,  ﬂowers  and
other  plant  parts  to  treat  various  diseases.24,25 Inhalation
is  thought  to  be  therapeutically  effective  due  to  both  the
psychological  effect  of  the  odor  and  the  physiological  effect
of  the  inhaled  volatile  compounds.26,27 Many  beneﬁts  are
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norrhea  were  signiﬁcantly  lowered  in  the  lavender  group  com-
001).  The  amount  of  menstrual  bleeding  in  the  lavender  group
lacebo  group  but  the  difference  was  not  statistically  signiﬁcant
e  was  observed  for  blood  clot  among  the  students  (p  =  0.666).
hat  lavender  inhalation  was  effective  in  alleviating  dysmenor-
 could  be  applied  by  midwives  in  a  safe  manner  because  of  no
ffectiveness  for  all  patients.
erved.
laimed  for  lavender  use  including  positive  emotional  states
ncluding  relief  of  stress  and  depression  symptoms,  improv-
ng  mood,  and  relaxation.28,29
There  are  many  types  of  essential  oils,  which  are  used
or  inhalation,  such  as  melissa,  eucalyptus,  rosemary,  laven-
er  and  clary  sage  that  help  in  treating  dysmenorrhea.30
t  is  important  that  essential  oils  are  always  diluted  with
arrier  oil  prior  to  use.31 A  carrier  can  be  any  high-quality
egetable  oil  like  almond,  grape  seed  or  sesame.31 It is  rec-
mmended  that  essential  oils  must  be  applied  some  days
efore  dysmenorrhea.31 Recently,  lavender  oil  has  been  used
redominantly  in  inhalation  or  massage  therapy.32 Many  vari-
ties  of  lavender  are  cultivated  around  the  world.  One  the
ost  common  species  that  has  medicinal  effect  is  Lavan-
ula  angustifolia  or  L.  ofﬁcianalis.33 Linalyl  acetate  and
inalool  can  be  detected  in  blood  after  inhalation  of  L.
ngustifolia.34,35 Linalool  and  linalyl  acetate  are  able  to
ause  central  nervous  system  depression.  Linalyl  acetate
as  narcotic  actions,  and  linalool  acts  as  a  sedative.36 The
uthors  suggest  that  the  mechanism  of  action  is  related
o  antimuscarinic  activity  and/or  ion  (Na+ or  Ca2+)  channel
lockade.37 It  has  been  also  reported  that  lavender  increases
lood  ﬂow.38 Aromatherapy  with  lavender  is  a  good  alterna-
ive  the  treatment  of  anxiety,  stress  and  depression.39 It is
an  also  be  used  as  a strong  sedative.39 Although  inhalation
f  lavender  oil  may  alter  psychological  parameters,  its  exact
ffects  are  still  controversial.40—42
The  purpose  of  this  study  was  to  investigate  the  ther-
peutic  effect  of  lavender  oil  inhalation  on  dysmenorrhea
ymptoms,  amount  of  bleeding,  and  blood  clot  to  palliate
he  dysmenorrhea  complaints  and  discomforts,  and  thus  to
mprove  women’s  quality  of  life.
ethods
his  randomized  clinical  trial  study  was  contained  with  the
articipation  of  96  female  students  who  resided  in  the  near-
st  dormitory  of  the  Tehran  University  of  Medical  Sciences  in
011.  There  were  300  students  were  aged  between  18  and  28
ears  old.  The  inclusion  criteria  were  being  single,  suffering
rom  level  two  or  three  primary  dysmenorrhea  accord-
ng  to  the  Andersch  and  Milsom’s  verbal  multi-dimensional
coring  system  with  attention  to  the  timing  and  onset  of
he  symptoms  (typically  a  few  hours  before  the  onset  of
leeding  and  lasting  for  1—3  days),43 absence  of  any  gen-
tal  organs  diseases  (such  as  myoma  or  ﬁbrocystadenoma,
ndometriosis,  chronic  pelvic  inﬂammatory  disease,  chronic
elvic  pain,  metrorrhagia,  ovarian  cysts,  obstructive  vagi-
al  or  uterine  congenital  anomalies,  adenomyosis  and  other
elvic  pathologies),  having  no  systemic  diseases  (such  as
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nﬂammatory  bowel  disease,  irritable  bowel  syndrome  and
ther  systemic  diseases),  having  regular  menstrual  cycles,
sing  no  contraceptives,  having  a  normal  sense  of  smell,
eing  able  to  smell  the  fragrances,  having  no  allergy  to
ragrances  or  scents,  and  using  no  analgesics  to  overcome
ysmenorrhea.  The  exclusion  criterion  was  having  allergy
o  lavender  regarding  the  Andersch  and  Milsom’s  verbal
ultidimensional  scoring  system.15 Dysmenorrhea  symptoms
ere  scored  from  1  to  4  (1:  none,  2:  mild,  3:  moderate
nd  4:  severe)  regarding  the  intensity  experienced  by  the
ubjects.  Mild  dysmenorrhea  deﬁnes  menstruation  that  is
ainful  but  seldom  inhibits  the  woman’s  normal  activity,  and
nalgesics  are  sometimes  needed.  Moderate  dysmenorrhea
ffects  daily  activities  and  requires  analgesics,  but  miss-
ng  work  or  school  is  unusual.  Finally,  severe  dysmenorrhea
learly  inhibits  one’s  daily  activity  and  is  poorly  managed
y  analgesics.  In  this  study,  we  included  only  students  with
evel  two  or  three  primary  dysmenorrhea.
The  Ethics  Committee  of  Tehran  University  of  Medical  Sci-
nces  approved  the  study  (code  No.  IRCT201105086412N1).
 written  consent  was  obtained  from  all  of  the  students.
nterventions
he  intervention  group  used  lavender  aroma  diluted  in
esame  oil  in  a  2:1  ratio,  and  the  placebo  group  used  sesame
il  only.  The  treatments  were  provided  by  Barij  Essence
harmaceutical  Company  in  Iran.  The  students  were  asked
o  strew  3  drops  of  the  treatment  on  their  palms,  rub
hem  together,  keep  their  hands  at  the  distance  of  7—10  cm
rom  their  nose  and  inhale  for  5  min.  The  treatments  were
dministered  to  the  students  for  1  h  after  experiencing  dys-
enorrhea.  They  were  asked  to  use  the  treatments  every
 h  for  the  ﬁrst  three  days  of  menstruation.  During  the  two
onsecutive  menstrual  cycles,  one  of  the  two  treatments
placebo  or  lavender)  was  administered  to  the  students.
andomization  and  blinding
sing  NCSS  PASS11  software,  Procedure  menu  and  DOE  sub-
enu,  the  numbers  1—96  were  randomly  assigned  into  two
roups  (A  and  B).  This  random  sequence  was  sent  to  the  Barij
ssence  Pharmaceutical  Company.  They  provided  96  quite
imilar  bottles  with  labels  A  and  B  (48  bottles  for  each),  one
ontained  lavender  and  the  other  contained  placebo.  Hence,
he  students,  the  investigators  and  the  data  analysts  were
ll  blind  to  the  treatments.
utcomes  and  their  measurements
he  students’  age,  BMI  and  menstrual  characteristics
ere  registered.  Abdominal  pain  and  backache,  tiredness,
omiting,  nausea,  weakness,  diarrhea,  headache,  mood
hange,  faint,  hot  ﬂushing  and  nasal  congestion  called  were
onsidered  as  dysmenorrhea  symptoms.  The  severity  of  dys-
enorrhea  symptoms,  primary  outcomes,  was  measured
sing  a  researcher-made  questionnaire  to  assess  the  efﬁ-
acy  of  the  treatments.  The  questionnaire  was  developed
hrough  the  review  of  the  related  literature.  The  students
ere  requested  to  select  one  of  the  scores  from  0  to  3  before
a
c
t
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nd  after  the  treatment.  According  to  this  questionnaire,
core  0  represents  no  symptoms,  score  1  represents  light
ymptoms,  which  do  not  inhibit  one’s  daily  activity,  score
 represents  light  symptoms  that  inhibit  one’s  daily  activity
ut  are  not  debilitating,  and  ﬁnally,  score  3  represents  symp-
oms,  which  are  severe  and  debilitating  completely.  The
mount  of  menstrual  bleeding,  the  other  primary  outcome,
as  determined  for  each  group  on  the  1st,  2nd  and  3rd  days
f  menstruation  period  by  the  original  pictorial  blood  assess-
ent  chart  (deﬁned  by  Higham  et  al.  in  1990)44 before  and
fter  the  treatment.  This  original  scoring  system  is  based  on
he  visual  appearance  of  stained  towels  and  tampons,  and
he  presence  of  blood  clots.  Passage  of  clots  (size  equated
ith  the  size  of  different  coins)  and  episodes  of  ﬂooding  are
ecorded.  In  this  study,  the  amount  of  menstrual  bleeding
as  determined  by  sanitary  towel  because  single  girls  only
se  sanitary  towel  instead  of  tampon  in  Iran.  Finally,  the
tudents  were  asked  if  they  had  blood  clots  or  not  in  their
enstrual  blood,  the  secondary  outcome,  before  and  after
he  treatment.  They  were  instructed  how  to  ﬁll  the  forms
roperly  as  follows.
ictorial  blood  assessment  chart
owels:  1  point  for  each  lightly  stained  towel,  5  points  for
ach  moderately  soiled  towel,  20  points  if  the  towel  is  com-
letely  saturated  with  blood.  Tampons:  1  point  for  each
ightly  stained  tampon,  5  points  for  each  moderately  soiled
ampon,  20  points  if  the  tampon  is  completely  saturated
ith  blood.  Clots: 1  point  for  small  clot  and  5  points  for
arge  clot.
tatistical  analysis
requency  table  was  used  for  summarizing  the  qualitative
ariables.  In  addition,  the  quantitative  variables  were  sum-
arized  using  mean  and  standard  deviation  (SD).  Binary
ogistic  regression  and  ordinal  logistic  regression  were  uti-
ized  for  estimating  the  odds  ratio  (OR)  and  its  conﬁdence
nterval  (95%  CI).  Odds  ratio  is  a  measure  of  association
btained  in  logistic  models.  It  allows  the  investigator  to  eval-
ate  the  effect  of  predictor  variables  on  odds  of  outcome.
oreover,  generalized  estimating  equation  (GEE)  methodol-
gy  with  AR(1)  correlation  structure  was  used  to  assess  the
ffect  of  lavender  on  the  repeated  measurements  of  dys-
enorrhea  symptoms  and  menstrual  bleeding  adjusting  for
ime  and  baseline.  The  data  were  analyzed  using  SPSS  16.0
oftware,  and  the  signiﬁcance  level  was  set  at  0.05.
esults
mong  the  total  of  300  dormitory  residing  students,  250  vol-
nteered  to  enter  the  study.  These  students  were  followed
or  4  menstrual  periods.  During  the  ﬁrst  and  the  second
eriods,  the  students  themselves  documented  the  severity
f  their  dysmenorrhea  and  menstrual  characteristics  without
ny  intervention.  Finally,  113  students  met  all  the  inclusion
riteria  whom  96,  needed  sample  size,  were  recruited  to
he  study  randomly.  All  other  details  have  been  become  in
ig.  1.
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Figure  1  The  study  ﬂowchart.
Table  1  Baseline  characteristics  in  the  lavender  and  the  control  groups.
Characteristic  Category  Control  group  Lavender  group
Onset  of  dysmenorrhea One  day  before  or
simultaneously
38  (79.2%)  37  (77.1%)
Some  days  before  10  (20.8%)  11  (22.9%)
Family history  of  dysmenorrhea Yes  44  (91.7%)  42  (87.5%)
No 4  (8.3%)  6  (12.5%)
Frequency of  painful  menstruation Always  15  (31.2%)  14  (29.2%)
Most  times  29  (60.4%)  25  (52.1%)
Sometimes  4  (8.3%)  9  (18.8%)
Age (±SD),  year  —  20.29  (±1.35)  20.35  (±1.43)
Age at  menarche  (±SD),  year  —  14  (±1.28)  13.68  (±1.25)
Age at  onset  of  dysmenorrhea  (±SD),  year  —  14.85  (±1.62)  14.47  (±1.48)
Duration between  two  menstruations  (±SD),  day  —  28.25  (1.19)  28.31  (1.50)
Bleeding duration  (±SD),  day  —  6.10  (0.95)  5.93  (1.21)
Pain duration  (±SD),  day  —  2.25  (0.75)  2.43  (0.64)
BMI (±SD),  kg/m2 —  21.89  (3.93)  20.97  (2.03)
216  Z.  Raisi  Dehkordi  et  al.
Table  2  Percentage  of  students  in  each  level  of  symptoms  for  the  lavender  and  the  control  groups  along  with  OR  (95%  CI)
estimate using  ordinal  logistic  regression  for  each  symptom.
Symptoms  Control  group  (%)  Lavender  group  (%)  ORa (95%  CI)b
None  Mild  Moderate  None  Mild  Moderate
Abdominal  pain  and  backache 26  4.2 69.8 31.2  42.7  26  6.8  (2.9,  15.9)
Tiredness 21.9 14.6 63.4 33.3 47.9  18.8  12  (4.6,  31.5)
Vomiting 46.9  46.9  6.2  37.5  41.7  20.8  8.7  (3.2,  23.3)
Nausea 58.3  29.2  12.5  40.6  40.5  18.9  11.5  (4.6,  29)
Weakness 25  37.5  37.5  28.1  52.1  19.8  6.48  (2.6,  15.6)
Diarrhea 49  41.7  9.4  37.5  41.7  20.8  6.6  (2.8,  15.4)
Headache 28.1  65.6  6.2  39.6  43.8  16.7  12.6  (4.9,  32.4)
Mood change  24  65.6  10.4  34.4  42.7  22.9  5.6  (2.3,  13.6)
Faint 24  65  11  33.3  50  16.7  16.2  (4.9,  53.8)
Hot ﬂushing  24  67.7  8.3  32.3  51  16.7  9.1  (3.2,  25.5)
Nasal congestion  31.2  63.5  5.2  38.5  43.8  17.7  8.5  (3.2,  22.1)
a For example, the odds of abdominal pain and backache in the control group was 6.8 times that of in the lavender group
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Baseline  characteristics  of  the  students  were  comparable
etween  the  lavender  and  the  control  groups  (Table  1).
ysmenorrhea  symptoms
t  ﬁrst  step,  we  assessed  the  effect  of  lavender  on  the  stu-
ents’  dysmenorrhea  symptoms.  Since  there  was  not  enough
ample  size  in  the  severe  category  to  ﬁt  the  ordinal  logis-
ic  regression,  the  severe  and  moderate  categories  were
ombined  into  a  single  group,  namely  moderate  category.
he  ordinal  logistic  regression  was  ﬁtted  to  estimate  the
avender  effect  controlling  for  baseline  in  each  of  the  11
ysmenorrhea  symptoms.  OR  (95%  CI)  in  Table  2  shows  that
avender  was  highly  effective  in  reducing  the  score  of  symp-
oms  (p  <  0.001).
Baseline  was  only  signiﬁcant  in  four  symptoms:  mood
hange,  faint,  hot  ﬂushing  and  nasal  congestion  (p  <  0.001).
he  ordinal  logistic  regression  parameters  demonstrated
hat  in  the  control  group,  the  estimated  odds  of  abdom-
nal  pain  and  backache,  below  any  ﬁxed  level,  were  6.8
imes  the  estimated  odds  in  the  lavender  group.  Also  the
e
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Table  3  The  frequency  (%)  of  students  in  each  level  of  amount  o
after the  treatment  along  with  OR  (95%  CI)  using  binary  logistic  re
Day  Amount  of  bleeding  Control  group  n  (%)  
Before  After  
1st Light  6  (12.5)  6  (12.5)  
Moderate and  heavy  42  (87.5)  42  (87.5)  
2nd Light 2  (4)  8  (16.6)  
Moderate and  heavy  46  (96)  40  (83.3)  
3rd Light 5  (10.5)  18  (37.5)  
Moderate and  heavy  43  (89.5)  30  (62.5)  
a For example: at ﬁrst day, the odds of moderate and heavy bleeding
b If the 95% CI excludes the value of 1 is statistically signiﬁcant.stimated  odds  of  tiredness,  nausea  and  headache  in  the
ontrol  group,  below  any  ﬁxed  level,  were  12  times  the
stimated  odds  in  the  lavender  group.  The  estimated  odds
f  faint  below  any  ﬁxed  level  in  the  control  group  were  16
imes  the  estimated  odds  in  the  lavender  group,  which  was
tatistically  signiﬁcant.  Most  of  the  ordinal  regressions  sat-
sﬁed  the  proportional  odds’  property  (p  >  0.05)  while  some
f  them,  though  negligible,  did  not  satisfy  the  assumption.
mount  of  menstrual  bleeding
t  the  second  step  of  data  analysis,  due  to  small  sample
ize  in  the  amount  of  bleeding  levels,  moderate  and  heavy
leedings  were  combined  into  a  single  group.  Frequencies
nd  ORs  (95%  CI)  in  Table  3  show  that  the  students’  amount
f  menstrual  bleeding  has  decreased  over  the  time.
Binary  logistic  regression  parameters  revealed  that  the
stimated  odds  of  moderate  and  heavy  bleedings  in  the
avender  group  were  1.4  times  the  estimated  odds  of  mod-
rate  and  heavy  bleedings  at  the  control  group  in  the  1st
ay  of  menstruation.  In  addition,  in  the  lavender  group,  the
f  menstrual  bleeding  at  ﬁrst  3  days  in  both  groups  before  and
gression.
Lavender  group  n  (%)  ORa (95%  CI)b
Before  After
4  (8.3)  8  (16.6)  1.4  (0.4,  4.3)
44  (91.7)  40  (83.4)
3  (6.2)  6  (12.5)  0.7  (0.2,  2.2)
45  (93.8)  42  (87.5)
4  (8.3)  9  (18.7)  0.3  (0.1,  0.9)
44  (91.7)  39  (81.3)
 in the control group are 1.4 times that of in the lavender group.
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AEffect  of  lavender  inhalation  on  the  symptoms  of  primary  dy
estimated  odds  of  moderate  and  heavy  bleedings  were  0.7
and  0.3  times  the  estimated  odds  of  moderate  and  heavy
bleeding  in  the  control  group  in  the  2nd  and  3rd  days  of  men-
struation,  respectively.  The  baseline  measurements  of  the
amount  of  menstrual  bleeding  were  not  signiﬁcant  (p  >  0.05)
in  the  three  models.  The  effect  of  lavender  on  the  amount
of  bleeding  was  not  signiﬁcant  in  the  1st  and  2nd  days.  It
was  seen  that  lavender’s  effectiveness  in  the  1st  day  was
in  the  opposite  direction  of  its  effectiveness  in  the  2nd
and  3rd  days.  At  the  next  step  of  data  analysis,  because
of  the  repeated  and  correlated  nature  of  responses  (amount
of  menstrual  bleeding  in  consecutive  days),  binary  logistic
regression  was  ﬁtted  with  AR(1)  correlation  structure  using
GEE  approach.  The  result  did  not  show  a  signiﬁcant  effect
of  lavender  on  menstrual  bleeding  (p  =  0.25).  The  frequency
of  days  with  moderate  and  heavy  menstrual  bleedings  in  the
ﬁrst  3  days  before  the  treatment  was  considered  as  baseline
in  this  model.
Blood  clot
Binary  logistic  regression  was  ﬁtted  to  estimate  the  effect  of
lavender  on  blood  clot  controlling  for  baseline.  The  parame-
ter  estimate  showed  that  the  effect  of  lavender  (−0.23)  did
not  reduce  the  students’  blood  clot  statistically  (p  =  0.666).
Discussion
Aromatherapy  is  a  therapy  to  maintain  and  promote  one’s
physical,  mental  and  psychological  health.  It  can  be  pro-
vided  through  massage  or  inhalation  which  are  widely  used
as  nursing  interventions.45 This  study  aimed  to  explore  the
effect  of  lavender  inhalation  on  dysmenorrhea  symptoms
and  amount  of  menstrual  bleeding  in  university  students  suf-
fer  from  primary  dysmenorrhea.  In  this  study,  participants
were  university  girls  in  their  early  18s  because  dysmenorrhea
is  most  severe  in  the  second  and  third  decades  among  the
women  of  conceivable  age.  Aroma  inhalation  is  effective  for
mental  and  physical  stability,  refreshing  and  concentration.
In  this  method,  the  essential  oil  is  absorbed  into  the  lung
and  blood  through  the  nose.29,46 Lavender  is  used  as  a  seda-
tive,  anti-depressant,47 anti-spasmodic,48 anti-ﬂatulent,49
and  also  to  treat  infertility,47,50 infection,  anxiety,  fever,
stress,47,50 symptoms  from  restlessness  to  colic  in  infants,51
varicose  ulcers52 and  carpal  tunnel  syndrome.53 The  results
of  this  study  showed  that  lavender  inhalation  had  an  alle-
viating  effect  on  the  severity  of  dysmenorrhea.  This  result
has  been  supported  by  previous  ﬁndings  such  as  massage
with  lavender  oil  compared  to  placebo  (odorless  liquid
petrolatum)  which  decreased  dysmenorrhea  symptoms  at  a
statistically  signiﬁcant  rate.30 Besides,  it  was  showed  that
massage  using  essential  oils  of  lavender,  clary  sage,  and  rose
were  effective  in  treating  menstrual  discomforts.  However,
there  was  some  skin  irritation  reports.20 Since  aromather-
apy  through  massage  can  occur  skin  irritation,20 likely  due
to  inhalation  of  lavender  we  did  not  receive  any  report
based  on  skin  irritation  in  the  present  study.  Marzouk  et  al.
revealed  abdominal  massage  using  essential  oils  (cinnamon,
clove,  rose,  and  lavender  in  a  base  of  almond  oil)  was  effec-
tive  in  reducing  dysmenorrhea.  They  stated  that  the  positive
effect  were  mainly  due  to  aromatherapy  and  not  due  to
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he  massage.54 When  essential  oils  extracted  from  plants
re  inhaled,  olfactory  receptor  cells  are  stimulated  and  the
mpulses  are  transmitted  to  the  emotional  center  of  the
rain,  or  ‘‘limbic  system’’.55,56 Aromatherapy  with  lavender
ould  be  used  as  an  alternative  therapy  for  patients  with
epression  symptoms.57—59 It  can  also  be  used  to  decrease
gitation60,  neuroleptics61,  and  to  relieve  pain.1,62 Lavender
il  has  also  found  several  applications  in  midwifery  to  relieve
ain  and  discomfort  following  labor.42,63 Although  inhala-
ion  of  lavender  oil  has  inﬂuence  on  altering  the  patient’s
ood  and  improving  sleep  patterns,  there  is  still  consider-
ble  debate  about  its  beneﬁts  in  this  regard.40,41 Regular
enstruation  usually  lasts  4—6  days.64 The  average  volume
f  menstrual  ﬂuid  during  a monthly  menstrual  period  is  35  ml
nd  ranges  within  10—80  ml.65 Greater  menstrual  ﬂow  is
ssociated  with  more  severe  pain.66 Natural  treatments  such
s  herbal  remedies  offer  a  gentler  alternative  to  promoting
ormal  levels  of  monthly  bleeding.  These  remedies  are  safe
o  use  and  support  women’s  overall  health.  Herbs  such  as
oney,  vitx  and  fennel  essential  oil  promote  menstrual  and
ormonal  health.67—69
The  results  of  this  study  showed  that  there  is  no  sig-
iﬁcant  association  between  lavender  inhalation  and  the
mount  of  menstrual  bleeding  during  the  ﬁrst  3  days.  In  addi-
ion,  no  statistically  signiﬁcant  effect  of  lavender  inhalation
as  observed  on  blood  clot.  Marzouk  et  al.  reported  that
sing  aromatherapy  turned  more  students  from  excessive  to
verage  menstrual  bleeding  in  the  ﬁrst  and  second  days  but
ot  in  the  third  day  compared  with  students  in  the  placebo
roup.54 Moreover,  the  ﬁndings  showed  that  students  in  the
avender  group  experienced  lower  dysmenorrhea  according
o  VAS  (Visual  Analogues  Scale)  noticeably  (this  result  has
een  submitted  elsewhere).
It is  suggested  to  conduct  future  trials  with  crossover
esign  to  recognize  the  effect  of  lavender  inhalation  on
ysmenorrhea  more  clearly.  Moreover,  future  studies  need
o  discover  inhalation  effect  mechanism  of  essential  oils
xtracted  from  lavender  and  other  species  of  family  Lami-
ceae  having  pharmaceutical  effects.
onclusions
nhalation  of  lavender  relieves  the  severity  of  primary
ysmenorrhea  symptoms.  Because  of  simplicity,  cost-
ffectiveness  and  no  side  effects,  this  method  can  be
pplied  by  midwives  for  all  female  patients  suffering  from
rimary  dysmenorrhea.
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